Single amino acid of an octopamine receptor as a molecular switch for distinct G protein couplings.
Octopamine (OA) is thought to be the invertebrate counterpart of noradrenaline and regulates various behavioral patterns of invertebrates by activating OA receptors. As a typical G protein-coupled receptor, BmOAR1, a Bombyx mori alpha-adrenergic-like OA receptor, is coupled to both G(s) and G(q) proteins to induce the release of the intracellular second messengers cAMP and Ca(2+). In this study, we examined the pharmacological and functional properties of the cloned OA receptor, using OA enantiomers. The wild-type OA receptor exhibited significant stereoselectivity for OA enantiomers in cAMP production and binding affinity, but not in calcium signaling response. On the contrary, the Y412F mutant abolished the discrimination between OA enantiomers in the binding affinity and did not evoke any cAMP signaling response. This mutant exhibited levels of potency and efficacy similar to those of the wild-type receptor in the calcium assays. Taken together, these results suggest that Tyr412 might act as a molecular switch to regulate distinct G protein couplings, and a sequential activation model is proposed for such specific-residue-dependent, selective activation in receptors that are coupled to multiple G proteins.